Background: Intensive care units (ICUs) admissions due to sepsis represent 2 to 11%. Although there are well stablished therapeutic available, it still is the major cause of death in most ICUs and the leading cause of acute kidney injury. The objective of this work was to evaluate the role of Aloe vera extract on survival rates and kidney histopathology of mice submitted to sepsis induced by cecal ligation and puncture.
Introduction
Intensive care units (ICUs) admissions due to sepsis represent 2 to 11% [1] . Although the great therapeutic available, it is the major cause of death in most ICUs and the leading cause of acute kidney injury [2, 3] . The choice of antibiotics and when start support measures (such as mechanical ventilation and vasoactive drugs) is a challenge because of the difficult clinical management, caused by hemodynamic changes and electrolyte resulting from this state [4, 5] .
The "progress study" [6, 7] , a multicenter trial involving 276 ICUs in 37 countries, showed higher mortality rates in Brazilian ICUs (56%) compared to other developing countries (30%), even though with similar populations studies. In this regard, interventions to reduce morbidity and mortality, and improve the prognosis in sepsis must be encouraged.
Medicinal plants represent an important health and economic component of biodiversity, it is used in all parts of the world and has great potential for the discovery of new active ingredients [8] . The aloe vera (Aloe barbadensismiller), popularly known in Brazil as babosa, has been used worldwide as a traditional medicine for many centuries [9] . The chemical compositions [10] of Aloe vera include glucomannans, acemannan, minerals, enzymes, inorganic compounds, flavonoid compounds, phenolic compounds that several studies [9] [10] [11] [12] have demonstrated those has therapeutic properties as anti-inflammatory effects, wound healing, anti-diabetic activities and antioxidant effects.
We suggest employment of medicinal plants as adjuvant therapy for improvements in sepsis treatment outcomes. Therefore, we evaluated role of Aloe extract on survival rates of mice submitted to sepsis induced by cecal ligation and puncture.
Methods
After approval of the protocol by the Ethics Committee in the Use of Animals of the State University of Para (UEPA), protocol 03/15, experiments were performed in adherence with the National Institutes of Health Guidelines on the Use of Laboratory Animals. Twenty six adults males mice (Mus musculus) were used, weighing between 35-45 grams. Animals were maintained in a controlled environment, with food and water ad libitum. The animals were randomically distributed into four groups: 1) Sham group: Surgery simulation (N=5); 2) Control Group: Cecal ligation and pucture was performed (CLP) (N=7); 3) Aloe Group: Surgery simulation and treatment with Aloe vera extract (N=7); 4) Sepsis + Aloe Group: Performed CLP and treat with Aloe vera extract (N=7).
The animals were anesthetized with ketamine hydrochloride (100 mg/Kg) and xylazine hydrochloride (10 mg/Kg), intraperitoneally. We performed CLP with a predetermined 75% ligated length of cecum and a single through-and-through puncture with 21-gauge needle. This protocol is associated with a mortality of 80-100% [13] in the first postoperative day. The aloe groups were treated by Aloe vera extract 100 mg/Kg, one hour after the simulation surgery or the CLP. All mices received 10 mL/kg fluid resuscitation in the first hour with either 0.9% saline The animals were followed until death; Confirmed these, kidneys were collect. Rat kidneys were fixed in 10% neutral buffered formalin. Histological sections were stained with hematoxylin and eosin. It was analyzed in the kidney the presence of glomerular and tubular necrosis, tubular inflammation, parenchymal edema, hyaline and hematic casts. Histopathological analysis was ranked scores: 0 (absent), 1 (mild), 2 (moderate) and 3 (severe) [14] . Histological abnormalities were assessed by a pathologist blinded to treatment group.
Data are expressed as means ± standard deviation. Kruskall-Wallis test was used to compare the histopathological results. Survival analysis was assessed by Kaplan-Meier statistics and compared using log rank test. Was adopted a significance level of 5% to reject the null hypothesis.
Results
No animals died in the Sham and Aloe groups with good surgical recovery. Survival OF 20 hours after CLP WAS favored by the treatment with Aloe vera (Aloe 7-100% vs Control 0-0%, p<0.01). The survival time (Figure 1 ) ranged from 19 hours for the control group up to 24 hours for the animals of Sepsis + Aloe group, corresponding to a survival time of 1.26 times greater.
As regards the histopathological analyses (Table  1) , there were no difference between the Sham and Aloe groups and between Control and Sepsis + Aloe groups according to the four parameters analyzed. However, the groups which was performed the CLP had a worse score than no-CLP groups only on glomerular and tubular necrosis and parenchymal edema.
Discussion
Since the overwhelming inflammatory and immune response during the early stage of sepsis involves a vast array of mediators, controlling this complex inflammatory cascade is critical for sepsis management. The only FDA-approved therapy is the activated drotrecogin alfa or recombinant human activated protein C [15, 16] . However, the clinical use of this drug is still controversial due to high risk of side effects, such as bleeding and organ disorders Aloe vera is a plant of the Asphodelaceae (Liliaceae) family typical from dry regions. Among its components, various substances with great biomedical potential, such as: vitamins A, C and E -powerful antioxidants; β-sisosterol; and anthraquinones, these components present considerable anti-inflammatory properties, especially the acemannan that can stimulate nitric oxide production and reduces the synthesis of oxygen-derived radicals, TNF-α, IL1 and IL6; and enzymes which have antibiotic effect [9] [10] [11] [12] . So, we hypothesized the Aloe vera might be acting on different inflammatory cascades and applied as adjuvant treatment of sepsis.
The Aloe vera extract show positive effects against sepsis. The oral administration of aloe stimulates the humoral immune system and slows down the action by the cellular pathway avoiding injury caused by exacerbated cellular response [17] . In addition, it promotes areduced colony-forming units in the peritoneal cavity in CLP-induced septic animals, acting as an antiseptic agent [9] . However, it is not possible to confirm in this study, if there is predo- Tubular inflammation 0.00 ±0.00 0.00 ±0.00 0.14 ±0.37 0.14 ±0.37
Parenchymal edema* 0.00 ±0.00 0.00 ±0.00 1.00 ±0.00 1.00 ±0.00
Hyaline and hematic casts 0.00 ±0.00 0.00 ±0.00 0.00 ±0.00 0.14 ±0.37 As a consequence of an overactive response to an infection, it can compromise the function of distinct organ systems, leading organ failure, improve the mortality. The kidneys are the most affected organ by sepsis [2, 3] . Histopathologic analysis showed that both groups with CLP-induced have low tissue damage, without difference between animals treated or not. However, the organs were harvested after animals' death, so the Sepsis + Aloe group have a longer bacteremia period and consequent should show a severe histopathologic damages. Therefore, we suggest that aloe protected the kidney function with increased survival rate, but more studies are necessary to study those protective mechanisms.
The only previous study that analyzed the aloe effects on sepsis induced by CLP model demonstrated increase on survival rate and lower histopathological damage in kidney [9] , liver and brain, similar to ours with reduction in inflammatory interleukin produces. However, this author used Aloe in gel form and intravenously, different from our method which has used hydroalcoholic extract with higher concentration of anthraquinones and acemannan, the main anti-inflammatory components of the plant and used by gavage [10] .
The CLP model of sepsis has been a mainstay of basic sepsis research; Some medicinal plants have been tested in that model [9, [18] [19] [20] [21] , most with encouraging result; however, the aloe has been used therapeutically for many centuries and has the advantage of clinical studies demonstrating its safety and effectiveness in several diseases [22] [23] [24] , facilitating the translation. However, more studies are necessary to assess variables of drug administration such as: the best routes of administration (oral, subcutaneous, intraperitoneal or intravenous) and dose and frequency of administration for better results [18, 19] . 
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